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SUMMARY Pl

The Central Technical Servieces of the Cornell University
Library System acquires and catalogs about 70,000 titles
each year. It is responsible for rendering its acquisitions
and cataloging services to all the endowed colluge and de~
partmental libraries in the system except tiie Hotel Adminis-

tration and lLaw Libraries.

The Automated Systems Control Group (ASCG), the
Acquisitions Department end the Catalog Department are the
three main areas which offer most of the technical services.
The present report is aimed at providing the infor-
mation and/or recommendations for the following to the

management 0f the Central Technical Services.

l. Cost of Acquiring and Cataloging a monograph for the
Industrial and Labor Relations Library (ILR) which is not

an endowed departmental library but a statutory unit.

2. The Productive Time Ratio for employees in the Central

Technical Services.

3. Work pressure on the employees and the amount of time

available £or additional load.

4.. Work smoothing by work allocation based upon the pre-
sent average level of the productive activity of the

employees throughout the Technical Services.

5. Rescheduling the procedure or combining different sections

to ease the flow of work within and among each Department.

ii 4



6. Proposal for a better lay out.

7. Stcatistical support fer the accuracy of the time of
cataloging a menograph and the Productive Time Ratlo and

for other useful results determined.

A Time and Cost Study and a Work Sampling Study were
conducted for this purpose during the period of June 1974
to November 1974.

The cost of processing a monograph is found to be $9.88.
This figure may now be gquoted to the ILR library for the
acquirition and the cataloging of their monographs in the

Central Technical Services.

The overall Productive Time Ratio for the three departments
is 54.8% and the average number of hours available to employees

for further load is about 421 hours per year per employee.

The current productive activity level is 1111.9 hours

per employee per year.

Recommendations for a better layout show a reduction of

about 512 hours each year wasted in walking.

Providing the LC Card Number by Slip Puller of the
Searchers in Acquisitions Department saves about 168 hours of
more éxpensive labor and an equivalent time at the OCLC

terminal per year.
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INTRODUCTION

Central Technical Serxvices in Olin Library processes
monographs, serials, government documents and pamphlets
arriving from publishers, from gifts and from many other
sources. It dees this for Olin Library, Uris Library, the
Fine Arts Library, the Business Library, the Engineering
Library, the Math Library, the Physical Sciences Library,
the Music Library, the Industrial and Labor Relations
Library, and the Africana Studies Center.

The first phase of the present study deals with the
determination of the cost of processing (acquiring, catalog-
ing and card production) an Industrial and Labor Relations
(ILR) Library monograph in the cént:al Technical Services.

A time and cost study was conducted for this purpose. The
time of processing the orders received for the ILR Library
monographs as well as the times required to process their
books in the Agquisitions Department and the Social Sciences
section of the Catalog Department were determined. The total
labor cost in any given section was found by multiplying the
time required to process a monograph in éhat section with

the average wage of the employee, The time figures.

obtained wére only for the actual labor expended and did not
include interruptions and nonproductive time. The resulting
figure was therefore divided by a factor called the 'Productive
Time Ratio' (PTR) also called the 'Work Efficiency Factor'.
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The Productive Time Ratio is found as follows:

Number ¢of Hrs. spent in 'pro-

Productive Time Ratio (PTR) = ductive work' per year
Total number of Hrs. Employees are

being paid for in one year

The actual value of the Product.ve Time Ratio (PTR) for the
employ=zes in the Central Technical Services was not known.
A figure of 60%1 was used, initially, to quote the price of

processing a monograph to the ILR Iil.rary.?2

The second phase of this study deals with the use of the
techniques of (Jork Sampling or the Ratio Delay Analysis to
assess an exact figure of PTR for the employees in the Acquisi-
tions and the Catalog Departments. This study was performed
on a broader basis than the first phase study as it included
in the study all the employees of the Automated Systems Control

Group (ASCG), the Acquisitions and the Catalog Departments.

Work Sampiing was aimed at providing the value of the
Productive Time Ratio for each specialized group of employees
in the ASCG, the Acquisitions and Catalog Departments, and
the overall ratio for the three departments combined.

It was also intended to use Work Sampling as a double check on
the standard values of doing certain tasks obtained from the
time and cost study, to provide figures to show the pressure
of work on the groups in terms of the productive time, to
find ways of diminishing the work pressure if it were high

and, if low, then to find how much load can further be

N
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undertaken by the employees without the need of hiring any

new person,

I have gone into detailed analysis of work in these
Departments, and have been able to find ways of diminishing
the time of searching a monograph in the Catalog Department,

on the OCLC terminal also.

1l
The results of the Time and Cost Study were used to quote

the price of cataloging an ILR monograph in the Central
Technical Services. Upon acceptance of the cost by the ILR
library, the Central Technical Services acquires and catalogs
the ILR monographs also, from September 1974. The figure of

60% used for the PTR came from a study of office work and

‘not from any study in the Libraries in Cornell.

2
Throughout this report this study is referred to as

"Time Study".



PRESENT SYSTEM OPERATION

Orders and suggestions for puchases of monographs,
pamphlets, etc. are given to the Acquisitions Department of
Central Technical Services by Departmental Librarians,
subject-area Bibliographers, Faculty Members, Students,

and the Assistant Director for Collection Development.

Cornell University Libraries use the Title II depository

catalog cards as the initial selection tool for the titles to

be ordered. Orders are also given on AQ2 processing and order-

ing slips and on some special cards which are needed to be

filled in completely by the staff members and the students, etc.

All potential orders are reviewed by the Assistant

Director for Collection Development prior to their being further

processed. The orders are then returned to the Acquisitions

Department where they are searched to find if any of the titles

are alfeady in the Cornell University Library System. At this
stage some other useful information such as the correct form
for the author's name and for the title and the status of 5‘
book, is also deterﬁined. If the searchers are unable to
find complete information for the book in the card catalog,
the bibliographies, and other printed sources available to the
Acquisitions Department, they go to the Ohio College Library
Center (OCLC) terminal which is located in the Catalog Depart-
ment. They try to find if the béok or if another edition

of the book has been cétaloged by the Library of Congress or

auy other Member Library participating in the OCLC system.

ad



If a book is found on the terminal, then sufficient infor-
mation needed to acquire the book from dealers is noted

on an AQ2 slip which is kept in an Outstanding Order File
(OOF) . The rush orders are typed right away and mailed.
Non-rush orders are edited, keypunched and get printed on a
computer and are then mailed. Rush orders are also edited,
keypunched a1 get printed on a computer to <eep the record

up-to~date.

Upon the arrival of the monographs, the Shippina Room
personnel open the packages'keeping the titles from the
same dealer together. These booké are then brought up to the
receiving table in the Acquisitions Department. The appropri-
ate slip for eacb book is pulled from the Outstanding Order
File and placed inside the book.

If the books have the Title II depository cards, then
the books are sent directly to the Catalog Department. If
the books have AQ2 slips (which give information about the
book from any source other than the Library of Congress)
then it is determin=d whether enough searching has been done
before they are sent to the Catalog Department. When it is
ascertained that a correct book is received and that each item
of information on the slip is accurate, the book with the slip
inside it is then sent to the Catalog Department. Otherwise,
a return slip is filed for a wrong book received and the book

is sent back to the dealer.

il



The charts on the following pages show the breakdown

of the operationa performed.

Chart 1 shows the processes involved when the orders

are received by the employees in Acquisitions‘bepartment.

Chart 2 ia the detas.led presentation of the steps

involved in the searching operation.

Chart 3 presents the operations involved in the

Acquisitions Department when the books arrive.

SL, SM, DW, JM and JG arxe the initials of the names of

some of the employees in these sections.
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CHART I: _PROCESSING OF ORDER
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CHART II: SEARCHING OPERATION -4
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CHART III. BOOKS RECEIVED
BOOKS RECEIVED

S8 receives books, invoices,
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The Catalog Department is comprisgd of a team of
searchers and eleven teams of professional and L.C.
catalogers each of which is responsible for cataloging titles
in different fields. This department prepares information
for all the monographic and thesis materials and all added
volumes and copies. Cataloging is done.in the fields of
Sciencgs, Slavic, Germanic, Humanities, Social Sciences,
Romance Languages, Music, Fine Arts and some special catalog-
ing for.books written in the vernacular languages of South Asia,

South East Asia and East Asia.

When books arrive in the Cafalog Department they are
searched on the OCLC ‘terminals. If either LC-MARC or
member library cataloging copy is available, the titles axe
assigned by subject to the appropriate cataloging section.
These titles are usually cataloged by a Library Assistant III
although professional catalogers, who are also the Head of

their respective teams, often assist with member copy.

Titles with non-MARC-LC copy not in the Cataloging
Support System data base are also given to a Library
Assistant III who assigns MARC tags for inputting. The
remaining titles are held for two additional searches a
month apart. Each additional search is made for those titles
which were not found in the previous search. Whenever a
title is found on thé terminal, it is immediately given
to the appropriate catalogers. At the end of the second

additional search the titles unavailable in the data

ib
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base are assigned to the cataloging sections for original
cataloging. Original cataloging involves the cataloging

from scratch by the professional catalogers.

Inputting in the terminal involves placing the books'
bibliographic information in the OCLC-data base in

temporary storage.

Proofreading involves calling up a book's record from
the temporary storage and correcting any mistakes in the
cataloging. Once satisfied with the information, the proof-
reader authorizes production of catalog cards, removes the
record from the temporary storage and causes the record to
become a permanent part of the computer data base. This
cataloging information is added to the datz base only if
the record is new to the system. Later on if the same title
is cataloged by the Library of Congress, the bibliographic
information fed in by the member library, js removed and L.C.

information is placed permanently in the data base.

When a record is called from the data base and used
to create a permanent cataloging record for the library,
there is a one-time charge of 85 cents. Merely calling a

record to see if it exists, does not cost the library anything.

ERIC 17
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METHOD OF TAKING OBSERVATIONS FOR THE TIME AND COST
STUDY FOR THE ILR LIB Y

The material received in the ASCG, the Acgquisitions
Department and the Catalog Department passes throuqh a series
of small operations performed by the workers employed in
these areas. Ag a monograph passes from one hand ¢o another
or from one operation to another, a value is added to it.
Knowing the stage of processing, we can evaluate the total
money value added to the monograph up to that stage, since

its arrival in the 0lin Library.

The complete process of woxrlk in the Automated Systems
Control Group, the Acquisitions Department and the Catalog
Department was divided into short and indepﬂndent cperations.
We used a sample of orders for the ILR Library to £find the
cost of processing a unit order in the Automated Systems
Control Group and in relevant areas of the Acquisitiohé De-
partment. A sample of ILR monographs was used to determine
the cost of processing a monograph in other areas of the

Acquisitions Department.

Since ILR monographs were not available to the

1

catalogers in Olin Library,” a sample of social sciences

monographs was used to develcp the cost of cataloging.

In the Acquisitions Department the time of processing a

single piece of material, whether a slip or a monograph, is

very short. The time of processing a complete batch of

1NO'I'E: Central Technical Services were responsible only for
acquiring the monographs for ILR library. Those mono-
graphs were then cataloged by the Catalogers in the
ILR librazy itself. 48
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material in a sample was, therefore, noted by the employees
involved in the operation. In some instances like the time
for keypunching the cards and their verification, I timed
the workers to arrive at the gross figures. An average

cost figure was calculated for a single monograph.

As the time of cataloging a monograph is quite high,
individual times for each monograph could be determined
with considerable accuracy. Individual times were there-
fore noted by the employees. A PL/C computer program was
written and used to determine the confidence intervals for
the observed process times for 90%, 95% and 99% confidence
levels for each of the steps involved in cataloging based

on the sample observed.

The results of Time Study are presented in Appendix I
and the results of the PL/C program are discussed in

Appendix V.

i3
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METHOD OF TAKING OBSERVATIONS FOR THE WORK S2AMPLING STUDY

A list of the names of all the full-tiiie permanent
employees and a selected number of part-time employees in
the ASCG, the Acquisitions and the Catalog Departments was
prepared. The list contained about 75 names. I had a
brief interview with each of the employees to understand
the type of work they do and the places where their jobs

are performed,

I divided the employees of the Acquisitions Department
into £ groups. Group 1 dealt with the processing of orders,
Group 2 did the searching and editing of the order slips,
Group 3 was concerned with the books upon arrival, Group 4 was
comprised of the people working in the Monographic Series Section

and the Group 5 was the Gifts and Exchange Section.

Similarly, the er:ioyees of the Catalog Department
were divided into groups depending upon the classifications

of the titles they catalog.

The names of the employees in each group were noted on
a sheet of paper with columns showing the work locationé for
the individuals in that group. A check mark was made in
front of an individual in the block representing the location
of his work at the time of observation. If found walking,
trgining or consulting, a check was made also in the proper
block for the individual. Similarly a check for non-pro-

ductive work was also made.



S

A daily list of all those employees who were absent
for the 4day and who would come late was provided to me
by the secretaries of the Acquisitions and the Catalog
Departments. From my observation sheet I cancelled the
names of all those employees who were not present at ‘the

time of observation.

I observed the activities of 4-5 groups at a time and
the interval between two consecutive observations would
range from 5 minutes to 12 minutes. It would depend upon
the time required to locate every individual under obser-
vation. Because of the difficulty of locating every employee,
this interval was usually larger in the initial sets of
observations. After two or more sets of observations had
been taken, I knew more about the location of the persons
being observed and therefore the interval between two obser-

vations could be reduced.

Sometimes I was not able to locate some of the individ-
uals at all. In that case, I didn't make any check mark in

any of the productive or non-productive categories.

A check was made under the ‘'avoidable delays' column
if a person was found not working, or found coming late
or arranging his work area or reading a newspaper or
magazine, etc. Personal delays correspond to strictly
unavoidable personal delays like going to the washroom or

doing some other needed work.

Since 12 to 15 persons were observed in each set, it

<l
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was not long before a sufficient number of observations was
available to provide some statistics. The total number of
sets of observations made during the three month study

was 182 whereas the total number of observations for all
individnals was 2307. The results of Work Sampling Study

are presented in Appendix II.

I have made spot checks also, to determine if the
employees take notice of my presence or not. The result of
spot checking is also presented along with the results of the

Work Sampling Study.

Table I shows the total time available to the employees

to do their productive work.

Full time employees are paid for a total of (52 weeks/year x
39 hrs/week=) 2028 hours per year. Ti.e time spent in vacation,
sick leave, national holidays and coffee breaks is not available
for the productive work. According to Table I, 389 hours are
lost due to vacation etc. and 101 hours are lost due to the delay
in resumption of work after coffee breaks. This brings the
total unavailable time up to 490 hours or the available time to

1538 hours each year.

Table II gives the values of the observed productive time
based upon the available number of 1538 hours, and the Productlve

Time Ratio, based upon 2028 pay hours per year.

The 95% Sample Error is also determined and given in Table II.

oo
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TABLE I1: TIME AVAILABLE FOR PRODUCTIVE WORK
TOTAL NUMBER OF HOURS = 2028 PLR PERSON

PER YEAR
ANNUAL LEAVE = 17(I)x 8 = 136 Hrs.
PERSONAL LEAVE = 3 x 8 = 24 Hrs.
sick LEAVE(?) = g x 8 = 64 Hrs.
NATIONAL HOLIDAYS = 8 x 8 = _ﬁi Hrs.
288 Hrs.

(3)1

5((5 x 52)-36))-4(45)= 101 Hrs.

COFFEE BREAK

TOTAL NONPRODUCTIVE TIME DUE

TO HOLIDAYS, VACATION = 389 Hrs.
AVERAGE DELAY(4)FROM COFFEE

BREAK = 1/2 hrs. EACH WORKING

DAY = 101 Hrs.
TOTAL HRS. NOT AVAILABLE FOR

WORK AND DELAY IN COFFEE BREAK

EACH YEAR = 490 Hrs.
AVAILABLE HRS. = 2028-490 = 1538 Hrs.

OR APPROXIMATELY = 128 Hrs. per perscn per
month

lThis' is average number of days annual leave employees

under study are entitled to take.

2Although employees are entitled to take 9 days sick
leave each year, 8 is an average figure they had been
taking off during the previous years (Reference:
Budget Department, Olin Libary).

3Every employee is given a break of 15 min. in the
morning and 15 min. in the afternoon, for coffee
every day. On Fridays the 15 min. break is given
only in the mornings.

4on average, it takes an extra 15 min. delay to start
the work after each coffee break. This delay is not
included in the results of the avoidable delays of
the Work Sampling study.

<3
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W/
TABLE II: PRODUCTIVE TIME RATIO AND SAMPLE ERROR
TOTAL NUMBER OF OBSERVATIONS n= 2307
1
AVERAGE OF THE 'OBSERVED PRODUCTIVE TIME' = 72.3%
AVAILABLE NUMBER OF HRS. FOR WORK AFTER
DEDUCTION OF VACATION ETC. = 1538 Hrs. per year
TOTAL NUMBER OF HRS DEVOTED TO PRO=
DUCTIVE WORK = 1538 x 0.723 = 1111.9
PRODUCTIVE TIME RATIO EXPRESSED AS A
PERCENTAGE | = LU1.9 _ 100 . 54.8%

2028

95% SAMPLE ERROR = % 1.96\/ (0.548) (1-0.548)= + 1.96/ 0.000107
230

=+ 1.96 x 1073x 10.36 = + 0.02031

This shows, we are 95% confident that the value of Pro-
ductive Time Ratio, as obtained from the sample of observations
taken during the Work Sampling Study lies in the interval
54.8 £ 2,03,

1 .
Please see Appendix II for the calculation and the breakdown
of the Productive Times for ASCG, the Acquisitions and the
Cataloging Departments and for each section in these

three Departments.
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RECOMMENDATIONS

Based upon the Time and Work Sampling Studies,
recommendations for decreasing the time of processing
certain tasks or easing the flow of work are discussed

and presented in the following pages.

Recommendations for future study are also given
at the end of this section. Each recommendation is

discussed separately under the proper title.
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SAVINGS IN THE TIME TO SEARCH A MONOGRAPH AT OCLC TERMINAL
WHEN L.C. CARD NUMBER IS KNOWN

Upon the arrival of books in the Acquisitions Department,
the slips, which bear the information about these books,
are pulled from the Outstanding Order File and placed in the

proper books before being taken to the Catalog Department.

A random sample of monographs was given to the slip
puller who was asked to write the L.C. Card Number of those
monographs which bear this number. It tock her 1 hour to
pull the siips and place the slips inside 50 monographs,

‘15 out of which were added copies, replacement or Cornelliana
and therefore did not have to be checked for the L.C. Card
Number. The remaining 35 were searched for the card number,
11 did not bear the number. The number for the remaining

24 was noted on the AQII slips in a space which holds the
title L.C. Card Number. This one hours' work is analyzed as

follows:

Average time to pull the slips, search the
L.C. Card Number for the 35 titles and write it
on slips for those which have the number = 60,000 min.

From the time studylthe average time to

pull 50 slips and place it in the

relevant 50 monograph without writing

the L.C. nunber = 0.0l7 x 60 x 50 = 51.000 min.

Searching the L.C. Card Number and
noting the number on 35 slips requires = 9,000 min,

0.26 min. per
monograph

0

T
c:

1 Appendix I, Table V.

‘ol
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On the OCLC Terminal, two samples at two different
times were given to the Searchers in the Catalog Department.
One sample had the L.C. Card Number written on the slips
and the other did not. The total number of monographs with
L.C. Card Number on slips were (67 + 24) 91, while with no
information on the slips were (65 + 10) 75.

Time to search a monograph at the terminal,

with L. C. Card Number on slips
= (55 + 20)/91 = 0.82 nin.

Time to search a monograph at the
terminal without L.C. Card Number on
slips = (60 + 20)/75

1.07 nmin.

Savings in time per monograph when the
L.C. Number is written on the slips
= 1007 - 0.82 = 0025 mino
The searchers in the Acquisitions Department were also
requested to keep note of the number of titles searched,
the number which is ultimately taken to OCLC Terminal and

also the number of titles found on the OCLC Terminal.

Out of a total of 932 titles searched during
December 6, 1974 to December 12, 1974, 59 were ultimately
taken to the OCLC terminal and 21 were found to exist in the
data base and cataloged by the Library of Congress. The
time to write the L.C. Card Number there is negligibly small.
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The savings in the time of the Searchers in the Catalog
Department is 0.25 minutes and is comparable to the time
required by Slip Puller to search and write the L.C. Card
Number, 0.26 minutes.

It is recommended here that the Searchers in the
Acquisitions Department and the Slip Puller be asked to
write the available L.C. Card Number of the monographs on
the slips which accompany the books from Acquisitions to the
Catalog Department.

The yearly gain is not only in terms of the savings
in time of the more expensive labor but the savings gained at

the OCLC terminal itself.

Assuming 90% of the tities,searched on the terminai,
will be provided with the L.C. Card Number, an annual savings'
of about 168 hours can be accomplished in searching the antici-
pated number 45000 of the monographs that will be processed

on the terminal next year.

<8
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COST OF PROCESSING A MONOGRAPH IN THE CENTRAL TECHNICAL SERVICES
BASED UPON PTR EQUAL TO 54.8%

As the time and the cost of processing a monograph in each
section of the ASCG, the Acquisitions and the Catalog Depart-
ments and the value of Productive Time Ratio for
the Central Technical Services are established, the actual cost

of processing a monograph is now determined as follows:

The value of PTR for the ASCG is 60.4%, for the Acquisi-
tions Department is 52.0% and for the Catalog Department is
56.0¢ (Appendix II).

The PTR for the employees in the Shipping Room and in
Marking and Plating Section is assumed to be equal to 54.8%,

the average value of PTR for the three departments combined.

a) Labor Cost per Monograph

Labor Cost in Shipping R.oom1 = $0.0202
Labor Cost in Marking Section = 0.0507
Labor Cost in Plating Section = 0.0212
Total = $0.0921
Actual Labor Cost in Shipping
Room, Marking and Plating Sections
= $0.0921/0.548 = $0.1680

1
Please see Appendix I for the labor costs in Shipping Room,

Marking and Plating Sections.
All other labor costs are also taken from Appendix I.
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Labor Costs in Acquisitions
Department = $0.9639

Actual Labor Cost in Acquisitions

Department = 0.9639/0.52 = $1.8530
Labor Costs in ASCG = $0.0892
Actual Labor Cost in ASCG
= 0.0892/0.604 = $0.1476
Cost for Searching = £0.,0797
Cost for Cataloging = 1.5766
Total = §$1.6563
Actual Labor Cost in Catalog
Department = 1.6563/0.56 = §$2.9570
Total Direct lLabor Cost = §5.1256
Total Overheads = 37% of Direct Labor
Total Labor Cost per Monograph = §7.0220
b) Material and Equipment Costs per Monngraph
Acquisitions Department = $0.0208
ASCG = $0.0751
Acquisition and Inprocess
Control System = $1.3027
Cataloging Support System = $1.4439
Marking and Plating = $0.0140
2.8565

Total Cost of Processing a Monograph
= $7.0220 + 2.8565 = $9.8785
LRIC 430
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The figure quoted to the ILR library was $9.25.
As mentioned earlier it was based upon a value of PTR equal

to 60%,

Since the actual cost of processing a monograph is .ound
to be $9.8785, this figure may now be quoted to the ILR library
as the cost of acquiriﬁg and cataloging their monographs in

the Central Technical Services.

Ji
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RECOMMENDATIONS FOR WORK SMOOTHING
—WITHIN THE THREE DEPARTMENTS

Total Time consumed in productive work

per yeax 1111.9 Hrs.

Average time consumed in strictly un-
avoidable delays due to .ersonal

work (Table V) = 5.23 x 2028 = 106.0 Hrs.

Unavailable time due to vacations,

holidays, leave etc. (Table I) = 389.0 pHrs,
Total 1606.9 Hrs.

Average time available to each employee

for additional productive work

This shows that the Central Technical Services has a

potential of undertaking about 37% more load than is presently

being undertaken.

Based on the number of orders sent to the dealers, the
work load in the three departments is usually at its minimum
in the winter months of January, February and Marchl, rises
up in June, July and August and then slowly decreases in
September,'October and November. December is the month in
which the least work is done due to Christmas vacations etc.

Assuming a work load of 100 during the period of the
present study, the workload during th» period of nealk .oau i.
about 15% higher and that in January to March about 21% luwer.

With the present man-hours available for work, Centrai
Technical Services can cope with the high pressure during
the summer months. During a summer a further (37-15=)

22% work load can be undertaken. J<

lFigures provided by Mr. William Treat, Head Automated Systems
Control Group
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THEORET-
ICAL
NUMBER%
EMPLOYEES
REQUIRED

G= F/1112

4.4
Z.1
3.8
10.2
4.5
4.0

TOTAL
PRODUCT.
TIME
PER
GROUP
HRS.

F=A x B

4900
2388
4224
11310
5040
4465

2 ;rs. Approximately)

TOTAL
PRODUCT.
TIME
ABOVE
AVERAGE

FOR THE
GROUP HRS.

E=A x D

452
i64
-224
190
-520
-1095

PRODUCT . 3

TIME
ABOVE
AVERAGE
| HRs.

D=B-1112

1.3
82
-56
19
-104
-219

TOTAL
AVAILABLE2
TIME PER
EMPLOYEE
HRS.

-1
i
Q

308
339
477
402
525
640

TOTAL PRO-
DUCTIVE
TIME PER
EMPLOYEE
HRS.

1225
1194
1056
1131
1008

8923

NO. OF
EMPLOYEES <

Average Productive Time per Employee per year = %%%% 9 Hrs.

4
2
5

4
10

QF_ASCG AND ACQUISTITIONS DEPARTMENT. (BASED UPON CURRENT LEVEL_OF PRODUCTIVE ACTIVITY)

NAME

OF
GROUPS

SYSTEMS
RECEIPT
OF ORDERS
OF BOOKS
SERIES

ACQ.
EXCHANGE

ICONTROL GROUP
ACQ. ARRIVAL
MONOGRAPHIC
GIFTS AND

ACQ.
SEARCHING

AUTO.

GROUPS

1
2
3
4
5
6

&
Co
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(Continued)

1
Total Time currently spent in productive works per

Employee = Percent Productive Time (Table VII, Table VIII) x 1538.

The Total Productive Time available to the employees (after
reduction of the hours lost due to vacation etc. and due to
the unavoidable personal delays from the total 2028 hours)
is 1533 hours. (Please refer to page 31 ).

Therefore available time for extra work = 1533 - Present Productive
Time

These are the number of hours which can be utilized in under-

taking further load by each employee in each section with

the present pace of work.

3

Productive Time Above Average = (To .al Productive Time) - 1112
= +yve 1if above average
= -ve if below average

4

Total Productive Time per Group/l11l12 = Theoretical number of

Employees based upon the
present level of activity.

ew -
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THEORET-
ICAL 4
NUMBER
EMPLOYEES
REQUIRED

G=F/1112
6.0
5.4
1.3
8.0

TOTAL
PRODUCT.
TIME
PER
GROUP
HRS.

| =

F=A X B
6740
5965
1467
8840

TOTAL

PRODUCT. .

TIME

ABOVE ¥

AVERAGE
3]

1180
405

-201
-5

FOR THE
GROUP HRS

PRODUCT. 3

TIME
ABOVE
AVERAGE '
HRS. E

81

N
i
-

236
-134

TOTAL
AVAILABLE
TIME PER §
EMPLOYEE
HRS.

C=1533-
185
340
555
428

TOTAL PRO-
DUCTIVEL
TIME PER m
EMPLOYEE
|HRS.

1348
1193

978
1105

NO. OF o
EMPLOYEES

5

5
1.5

8

NAME
OF
GROUPS

SOUTHEAST
ASIA

EAST ASIA

SOUTH ASIA
GROUP

Gmmett Sttt —
NO. OF - )
GROUPS ' *6

1, 2, 3, 4 are explained in the footnotes to Table III.

11

CATALOGING (Continued)

t 10
12
J13
’
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During the period of this study, June 1974 to
December 1974, the Technical Services was processing about
6789 titles per month. The study shows that if full advant-
age were taken of the available productive capability, 93021
titles per month could be processed. It is unlikely in
the present economic situation that this volumé will be pur-
chased. Therefore the problem is one of combining capabilities
and adjusting staffipg and work allocations to the sections

according to the actual acquisitions level.

Two possibilities exist here:

Assuming extreme economic pressure, one possibility is
to cut back in every section to the actually required number.
The alternative is to accept attritiog as it occurs and
attempt to balance the work to this level. The following
analysis is illustrative of the computations and work assign~
ments required. It is based on the current average level of
productive activity throughout the technical services

(=1111.9 hours per employee per year).

As attritibn occurs the staffing of the sections can
continue to be balanced as the productive time required
by the acquisitions volume increases to the limit of

15332 hours/year/person.

1 About 37% more than the present cataloging level.

2 1111.9 + 421.1 = 1533 hours (See page 26)

37



Dividing the total number of productive hours of
each group in the three Departments by the average number
of hours employees throughout Technical Services engage
in productive work (=1112 hours approximately, Table 2),
we get the theoretical number of employees required in each

group, assuming all work to the current level.

Table III and Table IV compare the number of employees
in each section of the ASCG, The Acquisitions and Catalog
Departments, with the number of employees actually needed.
Ideally, the groups, which need more employees than are
actually working in their section, must share a part of
their work with those having more than the required number
of employees. This sharing must be so conducted that all
employees must have their hourly contribufion towards product-
ive work as close to the average of the three Departments
(= 1112 hours per year) as possible. In some instances
it is, however, very difficult to achieve. The South East
Asia and the East Asian sections of the Catalog bDepartment
need 6 and 5.4 full time equivalent employees respectively.
Each of them has only 5 full time eqdivalent employees
working in the groups. (These groups include the Searchers
of their fields also). Since the processing of books in
these sections need the knowledge of the Asian Languages,
employees from other sections cannot readily be asked to

share the work in these sections.

®
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The South Asian and the Slavic Language sections
have 0.2 full time equivalent employees excess in each section.
Employees from these sections can easily be trained to share
the work in other groups. The South Asian may possibly work
in collaboration with the South East Asian section, to share

some of their work also.

The Searchers in the Catalog Department, the Sciences
and the Catalog Maintenance Groups have the exact number

of employees required in their sections.

One of the employees in the Humanities group helps
Fine Arts also. The Humanities have 0.4 full time equivalents
in excess. If they share some of the duties of the Romance
Languages Group which needs 0.3 full time equivalents, the

work in these sections will smooth out.
The Slavic can help the Music or the Fine Arts.

Gifts and Exchanges have 1 full time equivalent employee
in excess and she can easily be transferred to other sections

of the Technical Sexvices.

In the Acquisitions Department and the ASCG, it is
recommended that 1/2 full time equivalent employee from the
Monographic Series Section be asked to assist the ASCG for
about 15 to 16 hours a week and to help for the typing or

mailing of orders for about 4-5 hours a week.

39
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The section responsible for the books upon arrival
from the dealer; may be asked to help the Searchers in

Acquisitions for about 7 to 8 hours per week.

With the pattern of work changed as recommended above,
it is anticipated that each employee in the three depart-
ments will share nearly equal burden of duties in terms

of time devoted to the productive work.

A second problem is the seasonal variation in “he number
of items to be processed in total and among the sections. This
requires advanced scheduling based on the volume of oxders and
the lagged volume of Acquisitions and Cataloging so as to insure
proper balance among sections and adequate ability to handle

higher volumes of work during the peak months.

For example, the report shows that if 1000 volumes are

to be cataloged, this will require about 650 hours of work.



RECOMMENDATION FOR A SINGLE SEARCHING UNIT FOR THE
ACQUISITIONS AND CATALOG DEPARTMENTS

When orders are searched in the Acquisitions Department,
the searchers encounter information in the card catalog and
on the OCLC terminals that would be useful to the Catalog
Department. They do not record this information, but instead
it is found and recorded later by searchers for the Catalog

Department.

Since the positions in the two departments are basically
equivalent, it is recommended that all searchers be combined
into one unit. The information for both the Acquisitions
and Catalog Departments will be recorded at the time of the
initial search and the second search will be eliminated
thereby saving time. The pooling of the labor for the two
units will also provide greater flexibility for both Cataloging
(2 searchers) and Acquisitions ( 8 searchers ). Additional
workload due to illnesses and vacat.ons could be better
absorbed by the larger group, and the language capabilities
of the group could be broadened and strengthened. On the
whole, operations should be smoother and more efficient

in both Cataloging and Acquisitions.
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RECOMMENDATION TO TRANSFER THE INFORMATION OF OLD CATALOG
- TO NEW CATALOG

The 01d Card Catalog contains the bibliographic infor-

mation about the books published prior to 1948.

During the process of searching to get information
about an old book, the searchers have to review the 01ld
Catalog cards to check if any information is available there.
Rarely, do they find the information available. One of
searchers has been able to find only two titles dﬁring the

last 18 months.

The information in the 01d Catalog also is provided
in a slightly different pattern than the new. This creates

.certain procedural difficulties in the searching pattern.

Two searchers in the Acquisitions Department can easily
devote time to transfer the Old Catalog information to the
Card Catalog without disturbing the balance of the present
searching rate. Once the infqrmation is completely
transfered, it will help the searchers to go only to one
Catalog and follow only one procedure to attain the infor-
mation they need. It will cut down the time and the
possibility of overlooking a card which contains the infor-
mation of the old material being searched, especially when the

searcher is newly trained.

-
'
LGS



\

s =
- -

- 37 =

RECOMMENDATION FOR GETTING COMPLETE INFORMATION FOR THE
REQUESTED ITEMS

The difficulties involved in the searching operation
in Acquisition Department can be considerably reduced if
complete information is provided to the Searchers right

in the »eginning.

mie O0lwn Library and the departmental libraries have
certain czrds which must be filled out for each item ordered.
These cards need to provide space for some additional infor-
mation such as the names of co~authors and the L.C. Card

Number etc.

Then, instead of keeping these cards in the libraries,
they must be distributed in the form of small packets having
20-25 cards each to all those Faculty Members who send orders
for the various materials each year. A circular should also
be sent along with the packet to the Faculty Members telling
them the importance of those cards, showing them how they
could obtain the information and what each item means,and

requesting them to £fill in the card as completely as possible.

Knowing the type of information needed by the Library,
they will provide as much information as they can. This will
help the Searchers considerably in the speeding up of their

work.

43
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REASONS FOR UNEVEN WORKLOADS

l. The ordering pattern of those individuals responsible
for the selection of monographic materials is erratic.
This creates a wave effect throughout the system which

results in high and low work loads. .

2. There are some factors of highest priority which occur
randomly.
a) Rush orders: Whenever a book is immediately needed
by an Faculty staff or departmental librarians
rush orders are sent to the Acquisitions Department.
Rush orders are usually sent just prior to the
beginning of a semester.
b) Catalogs of Antiquarians? Some dealers send a list
of available rare books (usually second hand books).
Theée catalogs may arrive in the library at 'any time
of the &ear. They have to be given highest priority
because the rare books available may go out of stock

almost immediately.

3. The end of fiscal year and the start of the semester also
effects the work load. This effect is periodical, work

load goes up at the start of semester and slowly fades down
at the end. At the end of fiscal year, the remaining budget

is used up before the year ends.



Benefits, that can be achieved by smoothing the work load,

are:

l. The psychological pressure on the searchers, that is
built up due to the magnitude of work, can be avoided.
It shall decrease the probability of making avoidable

errors due to the pressure of work.

2. Better planning can be done and a better utilization
of the time of the searchers can be achieved, which is

otherwise wasted during periods of low work load.

It is recommended that the Departmental Librarians be
requested to provide the list of orders on a‘more or less
regular basis and the individuals responsible for reviewing
orders pass on that information on a daily or weekly basis

to the Acquisitions Department.
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PROPOSAL FOR A NEW LAYOUT

An average walking time between the Cataloging and
Acquisitions Department is determined to be 3.1% of the

total time (=2028 hours). The average walking time between the

Acquisitions and the Card Catalog is found to be 4.8%. (Table VII)

If the Acquisitions Department is brought adjacent
to the Catalog Department the distance between those
two departments would be about one-fourth of the present
distance and the distance between the Card Catalog and the

Acquisitions Department will be half as much.
This will cut short the time wasted in walking

between the Acquisitions and the Catalog Department by

(3/4) x (3.1 x 1538 x 4/100) = 143 hrs.

The time wasted in walking between the Acquisition

Department and the Card Catalog would be nearly

(1/2) x (4.8 x 1538 x 10/100) = 3f9 hrs,

for each of the 10 searchers.

A Total Savings of 143 + 369 = 512  hrs.

can then be accomplished.

This new layout will also enable the searchers of
the Acquisitions Department to be seated near the terminals

for the searching of the titles in OCLC data base.

e
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EFFICIENCY OF KEYPUNCH OPERATORS

During September, October and November 1974, 34,340
cards were keypunched with about 40 key-strokes for each
card, 27,530 cards with 42 key-strokes and 39,788 with

about 25 keyjstrokes for each.

Total number of key-strokes
= (34,340 x 40 + 27,980 x 42 + 39,738 x 25) = 3543460

Standard Number of key-strokes per keypunch
operator per hour

5500 (1)

Standard time required to keypunch
3543460 times = 3543460/5500

€44.27 Hrs.

From work sampling study the group of 4

full-time equivalent employees devotes

41.8% of the total time to keypunching.

Total number of hours with the group

during the 3 months = 2028 x 4/4 = 2028 Hrs.

Number of hours of leave actually taken

by the group during the 3 months = 172 Hrs.
Total time available for work = 2028-172 = 1856 Hrs.
Total time devoted to keypunching

= 1856 x 0.418 = 775.3 Hrs.
Efficiency of the keypunching operators
= (644.27/775.8) x 100 = 83.06%

1Personal interview with Mr. J.W. Rudan , Directr.r of the

Office of Computer Services.
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As the keypunching operators need to keypunch the
names of the authors and titles of book:s in foreign languages
also and both the alphabetic and numzric letters have to be
keypunched together very frequentiy, this efficiency may be
considered quite high. It is believed that the efficiency

will still increase as the load on the operator increases.

8
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RECOMMENDATION FOR FUTURE STUDY

As mentioned on page 10, when the monographs are
searched on the OCLC terminals in the Catalog Department,
those which are not found in the data base are searched
again after a month. The ones which are still not found
in the data base are again kept for a month and a third

and final search is made.

These monographs which are found in the data base
in any one of the three searches are given immediately
to the Catalogers for L.C. Cataloging or for Cataloging with
member copy. The rest of the titles are given to the

Original Catalogers.

It has yet to be determined whether waiting for two
months to get about 85% (please see footnote on page 49 )
of the titles cataloged by Library of Congress or by one of
the Member Libraries really brings the cost of the whole
operation (Searching and Cataloging) down to a minimum with-

out losing any efficiency.

The use of the information about a title in the data
base costs the Central Technical Services 85 cents. Original
Catalogers devote about 29.3 minutes for a title (Table VI,
Appendix I), or roughly two titles are cataloged per hour.
The wage of an Original Cataloger is about $5.4 per hour.
Thus, the labor cost of the Original Cataloging is about $2.7.

per title.
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About 4 titles are L.C. Cataloged per hour and the
average wage of L.C. Cataloger is $3.4 (Table VI). The
labor cost of L.C. Cataloging comes to about ($3.4/4=) 85 cents.

Ignoring the cost of Member Copy Cataloging at this
moment, (very few titles have member copy as compared to
those which have L.C. copy in the data base) there is a net
savings of about ($2.7-0.85-0.85=) $1.0 on each title found

on the terminal in the initial search.

For those titles which are kept for a month.or two,
however, the cost of keeping the inventory must be added.
The cost of delaying the use of the book is also an important
figure which must be found out. When these costs add up
to more than $1.0 the book must then be given to the Original

Cataloger without any further delay.

A detailed study in this direction is needed. It is
anticipated that great saving in time and the value of the
book otherwise lost in delay can be achievéd if the break even

point is known accurately.

30
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APPENDIX I.

RESULTS OF TIME AND COST STUDY

A, Determination of the cost of processing a monograph

of Social Sciences classification in each section of the

Central Technical Services of 0lin Library.

The incremental cost of handling and processing the
monographs was determined for each of the following areas:

l. Shipping Room

2. Acquisition Department

3. Automated Systems Control Group

4. Acquisitions and In-Process Control System

5. Cataloging Department

6. Cataloging Support System (OCLC)

7. Marking and Plating Section

8. Binding Section

The cost of processing a monograph was found by total-
ing the incremental costs incurred to the Library in depart-
ments 1 thru 7. Only a part of the total monographs processed,
requiréd binding. Those which need binding are sent to a
bindery outside the University. The cost of preparation of a
monograph for the bindery and the check-in upon arrival is

also determined and given separately.

In each case a number of monographs or qther relevant
matter were collected over a certain period of time and the
process time was noted by the employees and results given to
me. In case of keypunching and verification, I timed the work

myself to obtain the process time. Knowing the average

ol
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wage of the employees in a given section, the average cost of

processing a monograph in that section was found.

1. Shipping Room

Sample size (n) 250

Time required 75 min.
%hoteSQBy employeeg)
Average process time 0.005 hrs. per monograph

Average wage of workers $4.0625 per hour

$4.0625 x 0.005
$0.0202 per monograph

Average Shipping Room Cost

2. Acquisitions Department

a) Labor Cost
Monographs were collected over a period of about two
weeks. The sample contained monographs both with Title II

cards and with AQII forms.

Sample size of monographs with Title II (nl) = 129
Sample size of monographs with AQII (nz) = 113
242

il

Total Sample size (nl + n2)

The table on next page gives the breakdown of the
total time and the cost of processing a monograph in the

Acquisitions Department.
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b) Material Cost

Cost of Material and Xeroxing in Acquisitions
Department is also determined by adding the average costs
for AQII forms, Xerox paper and the cost of xeroxing a
sheet for a number of titles and averaging it for one
title.

Total Cost of (Material + Xerox + 2Q2 form)

per monodraph = $0.0208

3. Automated Systems Control Group (A.S.C.G.)

a) Labor Cost

it

Sample Size (n) 253
Total Time for Keypunching

(554 + 528) - 1082 cards

belonging to 253 titles = 4,75 hrs.

Total time for verifi-
cation of the 1082 cards
keypunched

1.70 hrs.

Total time for keypunching

and verification 6.45 hrs.

Average wages of the key-
punch operators and ver-
ifiers =$83. 50 per hour

Average cost of keypunching

and verification
= (6.45) (3.5)/253 =$0.0892 per title

ot
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b) Equipment Cost
Yearly cost of renting 3 keypunching

machines = §$2,974,32
Yearly cost of renting 1 verifier = 947,23
Total yearly cost of renting
machines = $£3,921.60
Total material to be processed 1
in Olin = 52,199
Average cost of equipment = 3921.60 = §$0.0751
52199
4. Acquisitions and In-Process Control System

Annual Systems Cost = $68000.00

Material to be processed = 52199.00

Average Cost = 68000/52,199 = §$1.3027

5. Cataloging Department

i) Searching Cost: Based upon the figures that ILR?

titles found in initial search are 46.3%, in second
search 9.6% and in third search 4.3% and the time for a
single search is 0.8 minutes.

1.5837 min.

Average time for searching a monograph

Average wage of a searcher = $3,02
Average cost of searching a
monograph = $0.0797

=

This figure is taken from the 1973/74 Annual Report of the
Automated Systems Control Group, and it represents the ‘
number of records entered into the Acquisitions and
In-Process Control System.

These figures are for ILR library. As for the Central
Technical Services for 0lin Library,. the number of titles
found in initial search is 65.8%, in second search is 13.3%
and in the third search is 6.1%. 14.8% are Original
Cataloged. (Based upon the past data, February 6 to March 25,
‘ Q . 1974) [ 55
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ii) Cataloging Cost

The output of the original and L.C. catalogers of
the Social Sciences Section of the Cataloging Depart-
ment was studied for two weeks. The time required to
perform the 'desk work' and the 'terminal work' was noted
by the Catalogers for each monograph. In case a mono-
graph needed original cataloging, the time required for

'proofreading' was also noted.

A PL/C program was written and used to compute the

mean process time, standard deviance, sample variance and

1

intervals for 90, 95 and 99% confidence levels™ for each

type of cataloging and for each step involved.

Sample Size for L.C. Cataloging (nl) = 291
Sample Size for Original Cataloging (nz) = 80

Sample Size for Cataloging with
Member Copy (n3) (collectad during

2 weeks) 18

]

Added numbers of titles with
member copy to increase
sample size = 40

Total Sample size for
Cataloging with Member
Copy (n3) = 58 = 58

The results are given on the following page.

1
See Appendix V for the program and the results.
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TABLE VI, CATALOGING DEPARTMENT LABOR COSTS

TIME WAGE COST
I. L.C. CATALOGING (min.) S/HR. $ /MONO .
1) DESK WORK 9,66 3.415 0.5498
2) OCLC TERMINAL 3.83 3.415 0.2179
TOTAL 13.49 0.7677

II. ORIGINAL TIME WAGE COST
CATALOGING (min.) $/HR. $/MONO.
1) DESK WORK 26,26 5.445 2.3830
2) INPUT 6.05 3.283 0.3310
3) PROOF READING 3.05 5.445 0.2767
TOTAL 35.36 . 2.9907

III. MEMBER COPY TIME WAGE COST
CATALOGING (min.) $/HR. $/MONO.
1) DESK - 14.75 5.445 1,.3385
2) TERMINAL _6.18 5.445 _0.5608
TOTAL 20.93 1.8993

<
=3
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AVERAGE COST OF CATALOGING

Number of member titles in sample = 18
Number of Original titles = 80
Total (given to Original Cataloger) = 98
Average cost of Original cataloging per
monograph = (1.8993 x 18/98 + 2.9907 x 80/98)
= 0.3438 + 2,4413 =$2,7901

Average cost of L.C. cataloging a
monograph =$0.7677
Given the 60% are L.C. cataloged and
40% are original.
Average cost of cataloging a monograph

= (0.6 x .7677 + 0.4 x 2.7901)

= 0.4606 + 1.1160 =$1.5766
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6. Cataloging Support System (OCLC)

The cost of the cataloging support system is given
below:
l. Terminal lease $4800

2. Maintenance contract (4 x $39/mo. x 12 mo.) 1872

3. Line charges ($211.6/mo. x 12 mo.) 2660
4., Data Set ($55/mo. x 12 mo.) 660
5. C2 conditioner ($28/mo. x 12 mo.) 336
6. Telephone equipment ($16.5/mo. x 12 mo.) 198

$10526

It is anticipated that 0lin will process about 45,000

books on the system next yeér.

Cost of cataloging support system per

monogcaph = 10526/45000 = $0.2339

Cost of OCLC information per mono-

graph (Assuming 60% L.C. cataloged)

= 0.85 x 0.6 = 0.5100

Cost of production of 20 cards for

each title = (0.35) (20) = 0.7000
- $1.4439
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7. Marking and Plating Sections

i. Cost of Marking and Plating

a. Labor cost of Marking

300

Sample size (n)-

Time required for marking 331 minutes

]

Average time for marking l.1 minutes

$2.77 x 1.1/60
= $0.0507

f

Average cost for marking

b. Labor Cost of Plating
200

Sample size (n)

]

Time required for plating 92 minutes

fi

Average time for plating 0.46 minutes -

Average cost for plating $2.77 x 0.46/60

= $0.0212
c. Material cost for Marking and Plating
Cost of the strip used for
Marking = $1.40
Number of labels per strip = 100

Cost of material per monograph = $0.0140

ii. Cost of Binding

Those monographs which need binding are sent to a
bindery which charges the Technical Services of a
prescribed rate. Only pamphlets are bounded within

the Library.

65




a) Labor Cost for preparation to bindery

b)

c)

- 5§ =

and check in upon arrival.

Number of monographs prepared
for bindery

Average time

Number of monographs checked in
Average time

Average time for preparation

to bindery and check in upon

arrival

Labor Cost = 4.7 x 3.106/60

Labor Cost of pam—-binding (pamphlet
binding).

Sample Size (n)
Time required for pam-binding
Average time for pam binding
Average cost fcr pam binding

= 2.7631 x 3.106/60
Material cost for pam-binding.

Cost of a pam-binder

bi

i

i

i

20 per hour

3 minutes
per monograph

35 per hour

1.7 minutes
per monograph

4.7 minutes

$0.2433

76 pamphlets
21C minutes

2.763]1 minutes

$0.1430

$0.2199
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B. Overhead Costs

Percentage of
Administrative overhead, direct labor cost

space, materials, accounting,
(1)

lighting, general maintenance = 21%
Fringe benefits and salary
(2)
administration = 16%
. TOTAL= 37%

1
Ferdinand F. Leimkuhler & Michael D. Cooper, "Cost
Accounting for University Libraries", College and Research

2

This is the percentage used by Cornell University when
determining the cost of Fringe benefits and salary adminis-
tration for each worker.
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APPENDIX IIX

RESULTS OF THE WORK SAMPLING STUDY

AMOUNT OF TOTAL AVAILABLE TIME
DEVOTED TO EACH ACTIVITY

Tables on the following pages are the results of the
Work Sampling Study. The fraction of the tntal available
time of the employees, devoted to various productive and
non-productive activities is given for each group in the
ASCG, the Acquisitions and the Catalog Departments. All
the figures are in percentages based upon the available time

1538 hours per year.

The desk work includes typing, writing, reading and
concentrating in work. Training, Getting Trained or Con-
sultation represents the time spent in these activities and
All Others include the other productive activities such as

the key-punching and verification time for ASCG.

The Avoidable Delays do not include the extra fifteen
minutes delay after the coffee break before the resumption
of work and the Card Catalog includes both the new and the

0ld Catalog.

The total productive and non~productive times are also

given.

The productive time ratio is obtained using an average
figure of total productive time for each group in each

department and is given on page 63.

0 63
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(continued)

Time for key-punching = 41.8%
Time for verification = 13.4%
TOTAL = 55.2%

Remaining (62.2 = 55.2 =) 7.0% of the time is spent
in other productive work such as arranging the computer

cards, the computer lists and the books being processed.

2 Average time spent in walking between Acquisitions and

Catalog Departments = 3.1%

Average walking time to and from

other Sections of Library = 4.7%
TOTAL = 7.8%
3
Average time spent in walking between Acquisitions and
Card Catalog = 4.8%
Average Walking time to and from
other Sections = 1.3%
TOTAL = 6.1%
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PRODUCTIVE TIME RATIO (PTR)

The averages of the Productive Times (obtained from
Tables VII, VIII), based on the available 1538 hours for
Productive Work for ASCG, the Acquisitions and the Cata-

log Departments are given below.

Average Productive Time for the Automated Systems

Control Group (Table VII) 79.7%

The average values of Productive Time for the Acqguisitions
and the Catalog Departments are based upon the number of

employees in each section in the two departments.

Average Productive Time for the Acquisitions
Department = (2 x 77.6 + 4 x 68.7 + 10 x 73.6
+ 5 x 65.6+ 5 x 58.1)/26
= (155.2 + 274.8 + 736 + 328+290.5)/26 = 68.63%

Average Productive Time for the C
Department = (2 x 72.4

73.88%

r
4

The overall average of the Productive Time for

the three departments, based upon available

1538 hours per yea. =(79.7 x 4 + 68.63 x 26
+ 73.88 x 42)/72

|

72.3%
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A

Productive Time Ratio (PTR) is based upon
number of hours employees are paid for in

(=2028 hours)

PTR for ASCG = 79.7 x 1538/2028

PTR for Acquisitions Department
68.63 x 1538/2028 =

PTR for Catalog Department =
73.88 x 1538/2028

PTR for the three departments
combined (also shown in Table II)
= 72.3 x 15383/2028

the total

a year

60.4%

52.0%

56.0%

54.8%
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SPOT CHECKING

While taking observations I could be noticed by the
employees during the work sampling study. It was desire-
able therefore, to determine the extent to which their work
pace changes when I was not taking the observations. Spot
checks were made for that purpose on 12 persons selected
arbitrarily from the Acquisitions and Catalog Departments.
Each tima I entered the work area I noted whether the persons

under observation were doing productive or non-pioductive work.

Thirty-two sets of observations on all the 12 persons
indicated that they were all dcing productive work in 147
instances of observatior and non-produ.tive work in 99,
giving a total of 245 ocbservations.

Productive Time Ratio
(Spot Checking) = -12-2-%’- x 100 = 59.7%

+ 1.96 % [{0.597) (1-0.597)
246

= 0.06076

u

At 95% confidence lewvel Sample Error

= + 6.076%

For the same 12 individuals the Productive Timz Ratio

from Work Sampling is.

1, 54.3% 4. 78.4% 7. 69.8% -10. 72.1%
2. 58.1% 5. 52.1% 8. 58.6% 11. 50.9%
3. 70.6% 6. 62.3% 9. 61.8% 12. 56.1%

Average = 62.09% as opposed to the spotcheck
result = 59.7%

LR ]

U
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The comparison of the two results indicates that the
results of Work Sampling are well within the range of
the results of Spotchecks which have the 95% confidence
interval for PTR equal to (53.7, 66.7). This shows that
my presence was not affecting the pace of the work of the
employees to an’ avpreciable degree and that the Work

Sampling results ‘are highly reliable.

i
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APPENDIX III.

MARKOV CHAIN ANALYSIS

Using the data available from the Work Sampling Study,
10 sets of consecutive observations were selected at random
for the searchers in the Acquisitions Department. The
complete work performed by each searcher was classified into
three broad states of work as the Desk Work (DW), Other

Productive Work (OPW) and All Non~Productive Works (NPW)

As the time of each set of observations was known, the
state of the work of each searcher at any one of the obser-
vations and in the next transition (next observation) could

be determined.

Assuming that the transition from one state to another
depends only on the present state and not on the past history
of transitions, we can model the behavior of the searchers in
terms of a Markov Chain, which has discrete parameter space
{instants of time when observations were made) and discrete
state space (the 'Desk Work', 'Other Productive Work', and

the 'Non-Productive Work')

The probability of transitions from one state to another
can then be obtained from the observations. The transition

probakility matrix is formulated and is given on next page.

g
FOO ]



. - 67 -

TRANSITION PROBABILITY MATRIX

Dw OPW NPW

Dw 0.312 0.350 0.338

P,= OPW 0.182 0.534 0.284
NPW 0.188 0.711 0.101

The remultiplication of P; by itself gives the transition
probabilities at next transition. The final stationary dis-

tribution which has all its elements in the same column equal

is as follows:

FINAL MATRIX FOR THE STATIONARY DISTRIBUTION

DW OPW . NPW

DW 0.210 0.539 :'0.269

(PlXoox P1)=Pn= OPW 00210 0.539 00269
NPW 0.210 0.539 0.269

Limiting probabilities for the states are:
Desk Work =Ty = 0.210
Other Productive Work = Ti,_= 0.539

Non Productive Work = H;: 0.269

73
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This implies that in the long run the searchers

group shall be performing,

Desk work for 21.0% of their time.

Other productive work for 53.9% of
their time, and

Total non-productive work 26.9% of

their total time.

This is in a remarkable agreement with the work sampling
results, which show the time for Desk Work = 22.2%, other

productive work = 52.64%, and non productive work = 26.4%

Since the two results are so close we can easily conclude
that during the period of this study when samples (observations)
were taken the process of searching had passed the initial
run in period and had attained stability. During this period

the work was smooth without any significant fluctuations.

g
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K APPENDIX IV

COMPARISON OF RESULTS BY TIME STUDY AND BY WORK SAMPLING STUDY

A) COMPARISON OF THE WORK ACTIVITIES IN THE ACQUISITIONS DEPARTMENT

BY THE TWO METHODS

1. RECEIPT OF ORDERS

Time Study

Time needed to process a unit is as follows

Time to Revise and Assign Dealer =

Time to File Order =

Time to Mail Orders

.Total Time

Work Sampling

Average time available from two employees
in two months (Table I) = 128 x 2 x 2

Number of materials processed in
September and October 1974

Percent of the Available Time for
the Desk Work and other productive
work for the section which processes
the orders received (Table VII)
= 42.4 + 23.0

(‘fable V) :

0.0095 Hrs,
0.0082 Hrs.

0.0045 Hrs.

0.0222 Hrs.

1.33 minutes

512.00 Hrs.

10,450

65.4%

The two employees in this section devote about one-fourth

of their time to many other activitiesd

The fraction of available time devoted to
processing orders = 65.4 x 0.75

49.0%

lThese figures are obtained from the Job Description of the

two employees.

9. 75




‘Time for preparation of cards and xeroxing
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Time required to process a unit order
= (512 x 0.49) (60) /10450 = 1.44 min.

Difference in the time to process a unit order from

the two study, basing on the result obtained from
Work Sampling = (1.44 - 1.33) x 100/1.44 = 7.6%

SEARCHING

Time Study (Table V)

0.0048 Hrs.

Time for alphabetizing, sending duplicates

etc. 0.0023 Hrs.

Time for Searching 0.0595 Hrs.

Time for Series Searching 0.0628 Hrs.

Time for Editing 0.0072 Hrs.

Total Time = 0.1366 Hrs.

8.19 Minutes

Work Sampling

Total available time with the 10 searchers
in September and 9 in October 1974
= 128 x 19 = 2432 Hrs.

Percent of available time devoted to work (Table VII)
(total productive time-time devoted
to training and walking) = 73.6 - 6.0-6.1 = 61.5 %

Time devoted to search and research 10450
titles during the two months
= (2432 x61.5 x 60/10450

8.58 Minutes

Difference in the time of Searching a title from

from the two studies=(8.58 - 8.19) x 100/8.58 = 4.5%
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“

3. RECEIPT OF BOOKS

Time Study (Table V)

Time needed to receive a title = 0.,0258
Time needed to pull slips = 0,0173
Time for revision = 0,0392

Time needed to fund and flyer

books 0.0250

0.1073 Hrs.
= 6,43 Minutes

Total Time

Work Sampling

The group has been counting the number of books each person
processes per day. An average of about 6 weeks showed that the

group processes a total of 140 titles per day.

Total time available for productive work with
the 4 employees per day = 128 x 4/21 = 24.3 Hrs.

Time available from the student
employee per day

4.0 Hrs.,
Total Time 28.3 Hrs.
Percent of available time devoted to

work (Total Productive Time - time for
training and consultation - time in

Time required to process a title
= (28.3 x 0.515 x 60) /140 = 5.24

Difference = 6.42.;46.24 - 3.0%
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The comparison shows that in all the cases the results
from the two studies are very close. The difference ranges
from 3% to 7.6%. We can therefore rely on the results of
both the studies. The time study gives the time needed to
perform a well defined operation whereas the work sampling
throws light on the time required to perform the operation
as well as the time needed to accomplish the other undefin-
able activities which are inherently connected with the

completion of the main operation.

Le)

)
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COMPARISON OF SOCIAL SCIENCES SECTIONS ACTIVITIES BY
THE TWO METHODS

As the ILR library acquires monographs mainly in the
field of social sciences, we studied the time of cataloging
a monograph only in the Social Sciences Section of the
Catalog Department, during the Time Study. From the
Work Sampling Study we can find the time of cataloging a
monograph in each section of the Catalog Department. The
comparison of the time of processing a monograph in the

Social Sciences Section is given below.

Total number of titles cataloged during September,
October and November 1974 by Social Science Catalogers
= 2166

l. Time Study

The number of titles cataloged during September,
October and November 1974 by the L.C. Catalogers in the Social
Sciences Section is 1728, number of those cataloged with
member copy is 281, and the number Originally Cataloged
is 157. From Time Study (Table VI, Appendix I) the time
for L.C. Cataloging is 13.49 minutes, for cataloging wiﬁh
member copy is 20.93 minutes and for Origiﬁal Cataloging

is 35.36 minutes per title cataloged.

9
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Time required for cataloging, during the 3 months

is as follows:

Time

No. Per Total

Titles x Title = Time

Time for L.C. Cataloging = 1728 x 13.49 = 23310

Time for Cataloging with = 281 x 20,93 = 5881
Member Copy

Time for Original Cataloging = 157 ¥ 35.36 = 5551

Total Time = 34742

minutes

Average time per monograph = 34742/2165 = 16.03 minutes

2. Work Sampling

The exact number of hours devoted to work by each person
in the Social Sciences Section during the three months is as

follows:

TABLE IX: NUMBER OF HOURS WORKED DURING THREE MONTHS

|Cataloger No. Sept. Oct. Nov. Total of Three Months

1 164 130 148 492 Hrs,

2 70 180 141 391 Hrs.

3 (Gone on Maternity leave, about 3 months)

4 l64 172 148 484 Hrs.

5 164 172 149 485 Hrs,
TOTAL= 1842 Hrs.
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PTR for Social Sciences Section based up

the Total Available Time (Table VIII Appendix II) = 70.7%
Time for Training, Getting Trained,

Consultation, Walking and other Undefineable

Productive Works (Table VIII)= 13.5 + 4.8 + 2.9 = 26.2%
Remaining time for productive work based upon

the total available time = 44,5%
Productive Cataloging Time from Work Sampling

49448.4 ' Min.

Average Cataloging Time per Monograph
= 49448.4/2166

]

22,31 Min.
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REASONS FOR THE DIFFERENCE BETWEEN THE TWO STUDIES OF THE
AVERAGE T.ME REQUIRED TO CATALOG A MONCCRAPH IN THE SOCIAL
SCIENCES SECTION

In the Summer when the time and cost study was con-
ducted, the Social Sciences Section of the Cataloging
Department had four experienced employees and the cataloging
operation was very smooth. During the period of the work
sampling study two changes took place in the section which
significantly altered its performance. Two new, inexperienc-
ed L.C. Catalogers replaced the two experienced L.C. Catalogers.
ILR monographs, which require alterations in the cataloging
procedures of CUL, were newly introduced into the Social

Sciences Section.

The two new L.C. Catalogers who were hired on August 19
and August 29, were in a period of intensive training for the
month of September during which they required planning of
their daily work,detailed instruction, and review of all
work that they performed. This absorbed muc >f the time
of the supervisor of the section and of the two experienced

L.C. Catalogers who left on September 9 and September 27.

Following the period of intensive training an L.C.
Cataloger is spot-checked for six months to a year to
determine problems that he or she might be having. This con-
tinued spot-checking and continued instruction and counseling

placed a substantial drain on the supervisor's time.
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Introduction of the ILR monographs presented further
obstacles to the smooth operation of the Social Sciences
Section. Initially the ILR Shelf List was incomplete
and the CUL Series Authority File was not updated to
reflect all of the ILR differences. Some other compli-

cations wure:

l) cCall Numbers.

Some class numbers used by ILR are not consistent with
CUL practice. Many times the Cutter Number does not con-
form to CUL practice. These inconsistencies betweeﬁ ILR
call uumbers and the standard form for CUL call numbers
complicate the work process. If the problem has not been
recognized before, it has to bé referred to the supervisor,
and a procedure has to be developed to handle it. Simple
procedures might involve erasing the call number on a book's
slip and changing it to the ILR form. More compiex pro-
cedures might involve making changes in the Shelf List,

the Dictionary catalog, and the ILR catalog.

2) Subject Headings.

To accomodate ILR the non-LC subject heading (Labor
Unions) is used instead of (Trade-Unions). When using a
record already in the OCLC system, Trade-Unions must be
changed to Labor Unions before cards are produced. When
inputting a record into the OCLC system, the record must
first be input with Trade-Unions to conform to OCLC standards,

and then it must be called up to have Trade-Unions changed
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to Labor Unions before CUL can order cards.

3) Series Entries.
In some instances ILR treated a series differently than
CUL. This has to be noted and in certain cases an extra

card for ILR must be ordered.

4) Extra cards.
ILR requires one extra card for each book published

during the last two years.

5) Oversize books.

ILR does not use a + sign on oversize books as most
other CUL libraries do. This has to be remembered for each
ILR book in hand.

6) Older Editions.
Cataloging of older editions must be changed to match

what is being done with the new ones.

7) OCLC Operations.
OCLC catalog profile for ILR was not programmed in the

beginning so the Social Sciences Section had to imanually order

three sets of cards for each title.

All of the above combined to slow the normal pace of

work and to alter its course. 2s the new L.C. Catalogers

gain experience, as the whole of the Social Sciences

Section adapts to the introduction of the ILR material,

o’
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and as further standardization is achieved, it is believed

that the average time for cataloging an ILR monograph

will be reduced.
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APPENDIX V.

DISCUSSION OF THE CONFIDENCE INTERVALS
FOR THE MEAN PROCESS TIME

As mentioned in Appendix II, during the Time Study, the
output of the Original and L.C. Catalogers of the Social
Sciences Section of the Catalog Department was studied.

The time required to perform the 'Desk Work' and the 'Terminal
Work' was noted by the catalogers for each monograph. In case
a monograph needed Original Cataloging, the time required

for 'Proofreading' was also found.

I wrote a PL/C program to compute the mean process time,
the standard deviation, sample variance and intervals for
90, 95 and 99% confidence levels for each type of Cataloging

and for each step involved.

The intervals for the Mean Process Cost for each step
at 90, 95 and 99% confidence levels, is computed by simply
multiplying the limits of the process time intervals by the

average wage of the employees doing that job.

The Program listing and its results for each type of

Cataloging are given on the following pages.

fable X shows the results of the time and cost inter-
vals for the various confidence levels. The last column in
the table shows that in 90% of the cases the cost of L.C.
Cataloging will not vary more than 3.3 cents, the cost of

Original Cataloging will not vary more than 17.89 cente and

oy e
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the cost of Cataloging a Member Copy will not vary more than
25 cents per monograph from their respective Mean Process
Costs given in Table VI or obtained in the results of the

PL/C programs.

I have also written a PL/C program to determine the
Sample'Sizes of monographs to give the Mean Process Time
within the intervals of % 0.5, * 1.0, % 1.5, * 2.0, ¥ 3.0,

+ 5.0 or & 7.5 for 90, 95 and 99% confidence levels, for each
step involved in the Cataloging Process of a book. Based
upon the observed values of variance during the Time Study
the program listing and the results in the form of Table

is also presented at the end.
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BEST COPY AVAILABLE

PL/C LISTING AND OUTPUT TO DETERMINE CONFIDENCE INTERVALS
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‘. TABLE X. CONFIDENCE INTERVALS FOR PROCESS TIMES AND COSTS
1. L.C. CATALOGING
CONFIDENCH LOWER AND WAGE LOWER AND
UPFER LIMITS PROCESS TIME x WAGE/60 |UPPER LIMITS
LIVEL | PROCESS TIME|  $/IR. PROCESS OQe¥ )
90% 12,92 3.415 12,92 » 3.415/60 $ 0.7353 +0.0330
14,08 | 3,415 | 14,08 x 3.415/60 soema | =
955 12.81 3,415 12.81 x 3.415/60 $ 0,7291 + 0,0392
14.19 3.415 14.19 x 3.415/60 _$ 0,8076
995 12.59 3.415 12,59 x 3.415/60 $ 0,7165 + 0.0515
14.40 3.415 14.40 x 3.415/60 $ 0.8196 -
2. ORIGINAL CATALOGING
|CONFIDENCE IOWER AND WAGE LOWER AND
UPPER LIMITS PROCESS TIME x WAGE/60 | UPPER LIMITS
LEVEL | PROCESS TIME|  $/HR. PROCESS CQGT $)
90 33.23 5.07615 | 33,23 x 5.07615/60 $ 2,8113 + 01789
37.46 5.07615 | 37.46 x 5.07615/60 $ 3.1691
058 32,81 5.07615 | 32,81 x 5.07615/60 $ 2,7757 + 0.2145
37.88 07615 | 37.88 x 5.07615/60 $ 3.2047
99% 31,98 31,98 x 5,07615/60 S 2,7055_ + 0.2847
38.71 5,07615 | 38,71 x 5,07615/60 | $ 3,3749
3.  MEMBER COPY CATALOGING
DONFIDENCE LOWER 2ND WAGE LOWER AND
UPPER LIMITS PROCESS TIME x WAGE/60 |UPPER LIMITS
LEVEL | PROCESS TIME| $/HR. PROCESS COST )
%08 18.18 5,445 18.18 x 5.445/60 $ 1,6498 + 0.2500
23,69 5.445 23.69 x 5.445/60 $ 2,1498 -
24.23 5.445 24,23 x 5.445/60 $ 2,1988
59% 16,99 5,445 16,99 x 5.445/60 $ 1,5418 + 0.3580
24,88 5,445 24,88 x 5,445 | $ 2,2578
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APPENDIX VI.

COMPARISON OF THE TERMINAL USAGE RATES WITHl
THE ESTIMATES FOR SOME OTHER OCLC LIBRARIES

Estimate Based on
Shrut and Koehler

Present Study Study
Input 6.05 Min. 6.0 Min.
Searching 0.8 Min 2.0 Min.
Cataloging2
OCLC Terminal)
L.C. Cataloging = 3.83
Member Copy = 6.18
Average based upon 291
for L.C. and 18 fur
Member Copy (from Time | :
Study) Sample = 3.96 Min. . 4.0 Min.
Proofreading = 3,05 Min. 3.0 Min,

1

Koehler, D., Shrut, B., Evaluation of a Computer-Based
Cataloging Support System for use by the Cornell
University Libraries, May 1973, Ithaca, N.Y.

2

A study of OCLC utilization in 36 Ohio academic libraries
showed that an average of 14 books could be cataloged

on the terminal per hour, when using records already in

the system. This gives an average cataloging time of about
4.3 minutes per title on the terminal.

(Ref: OCLC Newsletter No. 75, 18 Nov., 1974)
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APPENDIX VII.

COMPARISON OF WORKLOAD ON THE EMPLOYEES DURING

DECEMBER 1972 TO NOVEMBER 1973 and DECEMBER 1973 TO

NOVEMBER 1974

During December 1972 to November 1973:

Total number of titles cataloged = 82745
Average number of catalogers = 43
Average number of titles cataloged per

cataloger = 82745/43 = 1924
Average time for cataloging a title

= 2028 x 0.547 x 60/1924= 34.59 min.

Similary, during December 1973 to November 1974:

Total number of titles cataloged = 79867
Average number of catalogers = 43
Average number of titles cataloged per

cataloger = 1857
Average time for cataloging a title

= 2028 x 0.547 x 60/1857 = 35.84 min.
Increment in the average process time to

catalog a title = 35.84 - 34.59 = 1.25 min.

This increment in the time of cataloging is mainly due




- 92 -

to the fact that fewer titles have been cataloged during

1974, whereas the number of catalogers remained the same.
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